Inhibition of APP trafficking by tau protein does not increase the generation of amyloid-beta peptides.
Amyloid-beta, a peptide derived from the precursor protein APP, accumulates in the brain and contributes to the neuropathology of Alzheimer's disease. Increased generation of amyloid-beta might be caused by axonal transport inhibition, via increased dwell time of APP vesicles and thereby higher probability of APP cleavage by secretase enzymes residing on the same vesicles. We tested this hypothesis using a neuronal cell culture model of inhibited axonal transport and by imaging vesicular transport of fluorescently tagged APP and beta-secretase (BACE1). Microtubule-associated tau protein blocks vesicle traffic by inhibiting the access of motor proteins to the microtubule tracks. In neurons co-transfected with CFP-tau, APP-YFP traffic into distal neurites was strongly reduced. However, this did not increase amyloid-beta levels. In singly transfected axons, APP-YFP was transported in large tubules and vesicles moving very fast (on average 3 microm/s) and with high fluxes in the anterograde direction (on average 8.4 vesicles/min). By contrast, BACE1-CFP movement was in smaller tubules and vesicles that were almost 2x slower (on average 1.6 microm/s) with approximately 18x lower fluxes (on average 0.5 vesicles/min). Two-colour microscopy of co-transfected axons confirmed that the two proteins were sorted into distinct carriers. The results do not support the above hypothesis. Instead, they indicate that APP is transported on vesicles distinct from the secretase components and that amyloid-beta is not generated in transit when transport is blocked by tau.